Lack of a laterality phenotype in Pkd1 knock-out embryos correlates with absence of polycystin-1 in nodal cilia.
The invariant asymmetric placement of thoracic and abdominal organs in the vertebrates is controlled by the left-asymmetric activity of the Nodal signaling cascade during embryogenesis. In the mouse embryo asymmetric induction of nodal is thought to be dependent on functional monocilia on the ventral node cells and on the Pkd2 gene, which encodes the calcium channel polycystin-2 (PC2). In humans mutations in PKD2 and PKD1 give rise to polycystic kidney disease. The PC1 and PC2 proteins are thought to function as part of a multifactorial complex. Localization of both proteins to the primary renal cilium suggested a function on cilia of the ventral node. Here we investigated Pkd1 knock-out embryos for laterality defects and found wild-type organ morphogenesis and normal expression of nodal and Pitx2. While PC2 localized to nodal cilia, no ciliary localization of PC1 was detected in mouse embryos. This finding was confirmed in an archetypical mammalian blastodisc, the rabbit embryo. Thus, absence of PC1 localization to cilia corresponded with a lack of laterality defects in Pkd1 knock-out embryos. Our results demonstrate a PC1-independent function of PC2 in left-right axis formation, and indirectly support a ciliary role of PC2 in this process.